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imn%] rnrnw- 

[1**^1] rta^ (a) xi± (b) <D9>^^Mo 
(b) wm^2 bzmzti&T$. ymm^&^x i^l< ^wmor^ ;m 

im^M2] Tlfico (A) Xit (B) <D9 y^?*£*u- Kf^DNAo 

(a) mm^r 2i:^^^7^y mse^j ^-a-o * n 

(B) @£^iJ#-^2 tc^^tL^T^ yMSS^Jtc^v^T 15gL< li||(07^ 7^ 

imim3\ TIfiO (A) . (B) Xit (C) ODNAo 

(A) K?iJ#-f-l^$tL^>^@E^JO-9*,, tiff 18 0~1 3 7 6^ib 
&&m^@e?iJ£^-tpDNA 

(B) IE^IJ#-^ 1 H^ft&^SB^iJe^ tt*#-S§- 1 8 0 ~ 1 3 7 6 frh 

(O mm^ 1 tz7fkzti&i&mmQ<7>o 8 o~i 3 76^^ 

[If ^ 4 ] 2 Xf± 3 IcfBfcO D N A £^-fr;i»;L^ ? 
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mmm 8 ] mmm exit 7 \z%m.<om^M £ r ;v n - ;w &m~t 

o 

[warn 9 1 mm s k mm^m \z x v # h ti & , stm * ?»s £ ^ & 
[§&§»!ol^ffl£ra] 

[0 0 0 1] 

[f§wjst-&&#r$»] 

[0 0 0 2] 

[0 0 0 3] 

[0 0 0 4] 
[0 0 0 5] 
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tKn-4, 5-yt^rV - 1 H-tfnn [2, 3-f] */V>-2, 7, 9 
[0 0 0 6] 

[0 0 0 7] 

[0 0 0 8] 
nHWOR l ] 

#5§BS6 1 -5 8 5 8 4-^SR 
[0 0 0 9] 

[0 0 10] 

mm * mm- &tztb<D^m 
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m^at^*#aii-* - 1 Kim Ltz 0 t tz^^m^mmm^m-r^ * 
t^^o fcff itt * mm etj k mi- & - 1 ^ § & t v ^ sum * t#> 

[0 0 1 1 ] 

IP*^ ^H0^(iJ^T<7) (1) - (8) -e&& 0 

(1) TIfi<75 (A) Xl± (B) (7)^>a7So 

(a) @e^ij#^-2 tzTF-zti&T $ smMmz^is? 

(b) @E^iji=-^2 bz^zn&T < ymmiz&\,*x iJgL < &m.m<r>T < ;n 
&w&, Jtx, #*n^ l < ztitzT ^ / Mie^ij * ^o, 

(2) Tffi<7) (A) Xlt (B) 0^>/^S^3^Kf|,DNAo 

(a) @e?ij#-^2 K^n&r s ;mwn*^ts9y*>?m. 

( B ) @E^J## 2 ICtf $ T ^ y MSS^iJ K£ v>T 1 5g L < (±miH^ T 5 / m 

(3) TIB<7) (A) , (B) Xf± (C) ODNAo 

(a) mm^- 1 ^^tL^^se^ij^^ %s 180-1376K 

&&*£SSe?iJ£^-trDNA 

(B) @S?0#-t 1 ^^$^^,m*ie^J<7)9 t»> 1 8 0 ~ 1 3 7 6 frh 

(O iz7Fzti2>fM.mm<7>d m.m^i 80-1376^ 
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(4) _h|B (2) Xti (3) ODN A£2-tr&&x.^* 9 - 0 

(5) _hfg (4) Olti^^-tiM^^f f Wo 

(6) ±ffi (2) Xfi (3) <7)DNA^^0 3tf-^«|g|*]U^v^Tiii|ii^tl 

Kmi-Z&mmtfmfbti&o (7) ±ffi (6) O0^!J& * 7 

(8) ±fE (7) ^M^^ffitci f9t#<b^^>, S^m^^^^-^tr^o 
[0 0 12] 

[0 0 13] 
[0 0 14] 

nbtifzmmi&mmttlt, DDB J/EMBL/G enBa n kWSWI 
S S-PROT/P I RK33V>T**n^-;|&^L£M^ *M (Escheirchi 
a coli) X&&ZtiX^2> omp Aiffci^TJ «7 n/<?^ ^ - • ^ v-tr>^x (Ca 
ulobacter crescentus) (Oomp A jBMk^ £ f iotn- K £ tl%> — S¥<£> 9 > 
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[0 0 15] 

t tz, ^cliffiO o m p Arii^h fiT ^ / @B£^iJ l^^T? 3 6 %<D S ZtziiV 
u>%2 9— • (Caulobacter crescentus) OompAj|^f-fc(i7 

5 7 BBS?!! l^;ve 3 0 %<7>*B|f|1£ri*£ 19 N ^ti|s]14o*lJgJ±Sa6Tlg;^ & <7) 
T*$>vfzc\tfrb, D&<DW&yB<D o mp Ait^f-t t±**ejRt±'(aTl/»* t><D<D 

, S£S£ffi^##|[ft&$rm^ >^ sc (£it> ^^^iompajiu^) £^ 
- k-t & ir^itfeT- (j^t\ o m p Arn^ t^^t)) ~e$>&c\t tmmzfcfz 

o 

[0 0 16] 

Tvmmim mwmm a*fa±u mmm*mmziifz 0 &o-c, om P Ai 

^ -*%mmte. -Oomp AitfeT-Ontf-^^iiilil^^/c^^^fflv^i^ 

[0 0 17] 

2. fflODNAM^^^f 
^^DNAii, ^mm^S*i-^> omp Ami^RZ/mMi^^mmmm 

[0 0 18] 

N A ^V3y7-i!h/^^--i>?-'f (Gluconacetobacte 
r entanii) ^^#DN Afrb&<D J: 9 LTWt& Cl & c 
[0 0 19] 
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7W^XMH-2 4 (Acetobacter altoacetigenes MH-24) * ($C2^tI&& 

a mmmm^m^mm^^mm^ >*~ mm-? < tfumc ngitt 

1 6) fc x BSf0 5 9^2 M 2 3 HK, FERM BP-49lUt^ 

, (mhix, &mw6 0-9 4 8 9-^m#jgo n± ^MM^-t^-e^ 

[0 0 2 0] 

^f)WDNA7^7'J-Mt?.o if\ i&fe#DNA£^&fjflMi£ 
*lJ£&Pimu;r, ^v^mSo$ij^»M£ffl-ei ^>o fajx-tf, S a u 3 A I 

[0 0 2 1] 

Kfliv»fciWR#*s a u 3 a i tmm®%MmM&mi)Z£.c2i£2>mm.mm ( 

fllRtfB amH I) £SJg3 Silt jtjg 1 ~- lOO^yf/ml 0^#T 

[0 0 2 2] 

-DNA£y!£-U ^tttCT4DNA';^--fe*^^S4~l 6 °C. g£*Mc 1 ~ 
lOOa-yh/ml W^Tt\ 1 B#F B im_b. Iff L<li6-24 B3W£JI $ 

[0 0 2 3] 

$fefe#D NA^f; 2fefe#D NA7^7'J- ^^i" ^^•^fi^»f7>H ; ^ 
[0 0 2 4] 
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TT'(±li5g^4 B*^ti-^I^m> $J;Li;rT-fc h^??- • 7-fefNo. 1 
0 2 3 (Acetobacter acet i No. 1023) W A IiS#itM^0f 

mvftmmtt (^tio < ram usitii 6 ) mm 

5 8#6H27BJ:, FERM B P- 2 2 8 7 t Ltf K^titv^) 

$sm U Of 1 %I£M^f U 3 0 F^^*i" £ o 4i:/;3n^ 

o m p AilfcT- £ # tr D N A Sf M* * t# & £ t § * 0 
[0 0 2 5] 

M^DNAtLt, IrMllfi, E?iJ#-i§-l £^tt*E?!l«:*rt&DN 
Atfmfbti, -eO[*u ^#-f-l 8 0- 1 3 7 6^^^^M@e^J(i3- KH 

[0 0 2 63 

e?ij#-5§- i u^*raL*Ey!i2sio f E^j#^2 tc^-rr * /uie^ij cm 2 : mm 

^•1 0^##l 8 0 ~ 1 3 7 6 KifttO (i, DDB J/EMBL/G e nB a 
nk^SWI SS-PROT/P I R K;fcv>-C*^en 5>Hfc*Lfcfc 
WW (Escheirchia col i) <7> o m p Aitfci 1 1 fi T ^ / ^E^J W-^/UT? 3 6%<D 
> £ # ^ n /-^ * - • ^Ix-fe^^^. (Caulobacter crescentus) <D o m p Ait 
tli7 5y ^E^IJ W;vtr 3 0%ct)*B|WM4£*U * >^7fOMPA^3 

[0 0 2 7] 

$H^<7)D N A (i, fD N A**3 -KtSomp A jt^O^HE^J**^ «b ^ 

WADNA», Cio'^t^ L * 'J rf* ^ Wf- y*-f 

7-rv-^fflv^^i;^7--if^lIRt& (PCRRJ3) KioT, Xli&iSliE 

t T wMfg «r*-T & > o m p AmttO-UVWffilfrhftM $ *tfc D N A & 4 
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3^4 ^1-@e^?>ft&DNAfi, ^f^c^T-/^ -7-<t LTffflt 

t xmm-r %> d n a mm a m m% k jsa x & & 0 

[0 0 2 8] 

DNA K) O^iftti, fflx.{f, Tfrit^T^&fl^DN 

<f tvXfAXtt (Applied Biosystems) lot- v/HM ^ 7-Gene Amp PCR 
System 2400^ fflv^ TaqDNA*"^7-t* iJ ^tt§£) ^KOD 

-Pius - (m#^ift±i£) ^t^ffflir, ^ic^oTtf^d-fc^-e^ 

[0 0 2 9] 
[0 0 3 0] 

witf, @e^ij#-^2 r ^ smssmn 1 ~ 1 om, «f t l < t± 1 ~ 5 

4@<7>7 ^ ^mit^ i < , 2 K^S JiS T ^ yMEBIK 1-10 

^cSft&TS /BfeffiyiJO 1 - 1 0i, 0$ L< til ~5j@cOT5 yf»T^ 
J mm * * O *«4£&f9tt£ £ # ■* & ? > S£ * =r - K-t & D N A H „ Mitf 

Tii^se^ij * ajg-r & c t k j: o -c & s c t **-e § 
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[0 0 3 1 ] 

DNA, -t-^fe^it^f-^StraHA-tSlwti, Kunkel&> Gapped duple 

*RM*W£&£*iN&fe * 5pJffl L tim&m * v h m z. tfMutan-K ( ^ * 7 / ^ 
*ttSSL)^Mutan-G(^*7^M^tt«l)) ^htffl^tflWfA^f^^^o t 
tz, X7-iXPCR^DNAvt77'J>^f<7)fSt:i;^ mfc^O^fljg 

7 V >^mt. m%iffifrWX~2;%a<D^&X~& *) , -SAP C R Co 

V^-C(iChenK, and Arnold FH. 1993, Proc. Natl. Acad. Sci. U. S. A., 90: 
5618-5622*. t fcDN A v V v 7 'J > ^tcov>T liStemmer, W. P. 1994, Natu 
re, 370 : 389-391 & ^Stemmer W. P., 1994, Proc. Natl. Acad. Sci. U. S. A. 
91: 10747-10751 £#JB$ftrt:v» 0 
[0 0 3 2] 

[0 0 3 31 

[0 0 3 4] 
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E?!l#^l 8 0- 1 3 7 6^<b**Ja*E^JX«i-€-^>— tt#>&fBRL;fc*/n-:/ 

^^s=£rn- v-t&umz^M-t&ztkzzoxii, w>9 % bmm.mzn 

^->3y<Dfttm Wx.(flXSSC"C0. l%SDSi:ffimMS 
[0 0 3 5] 

*»iODNAIi, i*fc^«te*#i-**>/<*K0MPA*3- K 
[0 0 3 61 

[0 0 3 7] 



tBSE#2 004-3064639 



<%m 2003-183047 



^-v: 12/ 



[0 0 3 8] 

3 K (Wxtfp BR322, pBR325, p UC 1 1 8 , pET16 b#) , 

fefifi*<7)7 , 7^ ^ k (^jxtfpUBi io, p tp5^) , mn^^-f^ 

X5F (ffflx-tfYEp 13, YCp50f) fc fj&^f <b *L, 7r-y; KDN 
At LtttA 7 7-y (A g t 1 0, AZAPf) #W^^o V Y 

u*j4 )^^Xi± 7 9 v — r •> -f & fc*tf>SMfc *7 4 JVX^^^-, /^r a. n -7 -f 
^4iroiA«>>f;^^^-, IBIAI^ (BAC) , ifAIM# 
( Y A C ) £ ffl Siti-Clio 
[0 0 3 9] 

v;Vf3t'-^^^-3lin7>X^ > />^^^t@fl^DNAI: 

Xtt h7^X,t s />^^Ol^x.^^ ?-K&iiv2>i><Dt-t& 0 

LTt±, pUF10 6 (MAlf, Fujiwara, M. et al.. Cellulo 
se, 1989, 153-158#HS) ^ pMV24 ($lx.l^ Fukaya, M. et al., Appl. En 
viron. Microbiol., 1989, 55:171-176#BS) „ P TA5 0 0 1 (A) % pTA 
5 0 0 1 (B) («x.tf x #P&HS6 0-9 4 8 8#&$ft#JE0 <b*U 
tfett Wl^^ ^ -T^^. p MV L 1 (0flx.fdT. Okumura, H. et al., Ag 
ric. Biol. Chem. , 1988, 52:3125-3129#HB) i>mfbfcZ>o ttz, 
*/>tLXl±, Mu^I S 1 4 5 2 %b*tfmfhfcZ>o 
[0 0 4 0] 

[0 0 4 1] 
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[0 0 4 2] 

ifc, t^ftD N A±© o m p At fE?-<?) 7°n * - ^ - ffi^ij ^ , 7^F^7^ 

^-SS^iJi: LTi±, #!J;ii£, 7vfl§W<7)-7°-7^^ K p B R 3 2 2 9/^*14 
§£) <7)T > tfv »j ^tHfetfSiK 7 , 7^U , pHSG 2 9 8 ( ? # 7/*^ **±i£ 
) O^^-r-f v>»ttitf£T, 7°7X5 KpHSG3 9 6 {?*9'U*ftm) 

W^CL T^£tf K £ &t & 1*1 H1£ o m p A itfci^ £ 5^ & 7 s n * - * - oMM 
[0 0 4 3] 

tt(f#^i5^$tL^,^<7)-e{i^v^ ^j£{f, ism w^®, %mMm 

[0 0 4 4] 
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etobacter aceti) tfmfhtl, JW*Wfc«:fllx.tir, • T-fe^-N 

o. 1 0 2 3*fc(FERM BP-2 2 8 7) ^ • 7-tf ■ tr 

Xfcf-v-X • ^ , JtAIF0 3 2 8 8ft (Acetobacter aceti subsp. xylin 
um IF03288) fcj&*-C# & 0 

[0 0 4 5] 

-t • a-)n;U^7DM6 16 0 (Gluconacetobacter europaeus DS 

M6160) , ^V3>7-bf^7^--x>^-^ (Gluconacetobacter entanii) 

4* (FERM BP-4 9 1) ^ChmSo 
[0 0 4 6] 

£ (^Ji(f, Fukaya, M. et aL, Agric. Biol. Chem. , 1985, 49:2091-2097# 
ffl) > -^l^^ Fn*'!/->3 (flRff, Wong, H. et aL, Proc. Natl. Aca 
d. Sci. USA, 1990, 87:8130-8134) ti& 0 
[0 0 4 7] 

mn*m3E.t-f&1%&l^ miUttviJU • tHf->x (Saccharomyce 

s cerevisiae) yVt-yAn^tX • (Schizosaccharomyces pombe) 

[0 0 4 8] 

[0 0 4 9] 
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iivth^^^- (-r^ntr-^* p uf i o 6 izmm®M*&x 

Lf;Ii^^^-pOMPAl^> 7-tfA^^-.7-fef (Acetobacter ac 
eti) No. 1 0 2 3 (FERM B P - 2 2 8 7 ) ^tcigAi"^ ^ t K «t *) & 

[0 0 5 0] 
[0 0 5 1] 

mm^mm-t&z.ttfx*%2> 0 lot, ompAitftTwi&^^-m^ii®^ 

[0 0 5 2] 

j*fc^4HtcLTfr*x.tarj:<, #MIR£S*l* mHSSCftit 
*«p*fcLTtt, ^H$u MltK ^*/-;v£#;#u i&SW'JbtU* 

[0 0 5 3] 
[0 0 5 4] 
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T-frfcv\ J&*3Ufiai*3 OWi^o igi&<?>pH(iil1it2. 5~7<7)f£H 
-e* *) . 2 . 7 - 6 . 5 <7>mmi>*&* t < , £ o 

tilt^ut^tl^o ii#i§*«± 1-2 1 BFIfir% 
[0 0 5 5] 

o mp A«^f©3 e-»*i**I$^;fcf^WOJ&*fc £ ot\ 
[0 0 5 6] 

ft"?***, 

[0 0 5 7] 

mmm 

[0 0 5 8] 

extern) w>7-bF^^- • ^> * -4 frh<omiiLtem&m*G 

(1) ftfe#DNA5>fy9V-^» 

^*;vrr >T-fe W 1 ?^ • x>^^-foift"C*ST-fe ^— • T)VYT 

tfn^MH-2 4|| (FERM BP-491) 6 %WW$.Tf 4 
/-;V»PL^YPGM (3%^>n-^, 0. 5%^-*x.^^, 0. 2% 

(7, 5 0 0 X g> 10^) U m#£#£ 0 #^tL^m#i 19, #HPS6 0- 
9 4 8 9 f ^iCiatW WD N AIKC^o tMf$D N A L?t 0 
[0 0 5 9] 
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±IBOJ:-9HLr#e»*L7t»£feflcDNA*WR»*S a u 3 A I (^*7^ 
tftfcttt T'^r^bL, f fe^J»W-»mW">-v h M^-pUF 1 0 6 fcfflj 

7^-ya^^7 h (TaKaRa DNA Ligation Kit Ver.2, 9 ^±Wk) 
[0 0 6 0] 

( 2 ) «1£ji$tit£ £ a itfST-^ * n - - > ^ 

A7^f77'j-^, sum i %^=&#^r-r 2>m?imi&±x~i%miz 4 s p B i<j£^-c 

d bfi t %llhiiZ>T-te Ys^? & — • T-fe^N o . 1 0 2 3^ (FERM BP 
-2 2 8 7) Kff^fijg&U l%Wm., lOO/zg/mlOTVey'j^^tf 
YPG*5c^HT, 3 O tCt 3 HTO«t^ 0 3 B-C^Cfcnn^-^ 1 0 
0^ g/m 1 OT>kfv'; > ^^tpYPG^%^SLT^*L, 
Ji^^X^ F&EJJRL HI lc^L^2. 3kbpOSau3AI 

mfrtftn-yjkZtir&t) , ;ot*7X5 F^pSl 0t^U: o 
[0 0 6 1] 

± -9 k i %im*^i-^*^^ji-eii5an 4 b m^mt-r 

[0 0 6 2] 

(3) ^n-Xb$tL^DNA|ffit(7)^@B^j(7)^ 

±|B<7)^n-Xt:^tt7^S a u 3 A I$ftf-£pUC 1 90B amH IgRfi&CJf 
[0 0 6 31 

ie^ij#^ 1 tC7K^mS@e^iJ4'^{±> 18055^ 1 3 7 6 fc5Wtt\ SB 
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$m-W2 K3jrT3 9 9m<VT $ (12) Ki-^^-y^V-T-V >^ 

• 7 V - A <7)^£«tS £ ft fz o 
[0 0 6 4] 

(l) r-fe 9- ■ T ^^(nWtW&Sk 
-24ft (FERM BP-491) fi5ttc7) o m p Aiifsi^ , KOD-P 1 u 

s- mmmm±m zm^TFCR&Kznm^L, m^LtzD^Am^^ 

m~M-±m~mi/V HV<? UF l 06 Fujiwara, M. et al., C 

ELLULOSE, 1989, 153-158#M) Offfl&g*3fcSm a I ^J«f5:H#AL7f7 0 9X 
5 KpOMPAl ItfEM. L- fc 0 pOMPA 1 tc#A^^^iiig|ffM-omH&^IIIl 

[0 0 6 5] 

PCR^(±*#:WtC{i^«t ^ \,ZLXmiML?z 0 -f&fr-t,, USt LTT-tr h 
• 7;HW^-XMH-2 4ftWADNA^fflv\ T^-f 
ttt^^v-l (5' -GTTTCCCGGAATTCCCGTTTC AG 
CTCCTTC-3' :@B^iJ#-^3) Wfv 4^-2 (5' — ATATCTT 
TCAGGGCATTTGGAGGTATTCCG — 3' : S2?iJ#-5§- 4 ) 
T> KOD-P 1 us- (m^^ttM) iH^fflU TffiOPCRIM^TPC 
RfcHJ&Lfto 

[0 0 6 6] 

PCR&(±9 4°C 1 5#\ 6 0°C 3 0#\ RZf6 8°C lft^l 
t^f^;Vi:LT, 3 0^M ^HifeLfco 
[0 0 6 7] 

£Op OMPA 1 £7-fe * - • 7-fefNo. 1 0 2 $1fc\zx.\s9 fn,f 

^•>3>ft (0Jx.^ Wong, HC. et al., Proc. Natl. Acad. Sci. USA, 1990 
, 87:8130-8134#P.s) K X oT^IkJ&L^o SK^ftti 10 0^ g/m 1 <D 
7 > e v 'J >&i7 1 %cOf^m*^D t Y P G«3^f*-CiKlfc« 
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[0 0 6 8] 
[0 0 6 9] 

(2) 

±ffi<7)J: ^ ULTff^tL^y^x^ Kp OMP A 1 *mir& T > t: v 'J >It'!4 
^If^lrf*^ v-V FM^-pUF 1 0 6 -t * 

- • 7-bfNo. 1 0 2 3ti:, ^Oli^&^f^o^Tit$cL£ 0 
[0 0 7 0] 

*fltW»w»±, 5L<75^-v>- (=7 7lft^If ttl J KM J - 5 A) £/B 
V>T, Smi%> ;-)l>A %RT/T > If v U > 1 0 0 // g/m 1 2 . 

5 LWYPGit&^T, 3 Or, 4 0 0 rpm, 0. 2 0vvmWl^Jgf 
£fr&V\ S^mjSS3%^-eH^$^o 7 0 0mL«$H^v? 

&t>*T>k: 0 v'; > 1 0 0 fi g/m 1 £^tf 1 . 8 LOYPG^i»Lt, I£ 

m3%, ^*/-;v4%?>^jgicfiMU sotiff^ite^^ ^^flfe* 

[0 0 7 1] 





SMW/°) 


(OD660/hr) 


(%/hr) 


(hr) 




9. 9 


0. 0162 


0. 071 


54. 4 




9. 8 


0. 0213 


0. 072 


5. 0 



[0 0 7 2] 
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[0 0 7 3] 

[0 0 7 4] 

SEQUENCE LISTING 
<110> Mitsukan Group Corporation 

<120> Structural gene responsible for growth stimulating function 
in acetic acid bacteria, acetic acid bacteria transformed with 
said gene, and acetic acid fermentation using said transforman 

ts. 

<130> P03-0502 

<140> 
<141> 

<160> 4 

<210> 1 
<211> 2352 
<212> DNA 
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<213> Gluconacetobacter entanii (Acetobacter altoaceti genes MH-24) 



<400> 1 



gatccagcca 


tggacaggtg 


cgggcaggtt 


tcccggcatt 


cccgtttcag 


ctccttcccg 


60 


ctggcattgc 


gataatggcc 


tcaggccaac 


tgtatcaaca 


tgcatcaggc 


cagtgtggaa 


120 


catgccccca 


tctccacaaa 


caagaaggcg 


tctgatcaag 


tatctttaag 


gacgggaata 


180 


tgcgtcttcg 


catggtatta 


ctggcgactg 


cacttggcgc 


agcgccattc 


gccaccgcaa 


240 


tggccacgac 


gattacaggg 


ccatatgtcg 


atatcggtgg 


cgggtatgac 


ctgacccaga 


300 


cccagcatgc 


ccatggcttt 


gacaagaacc 


agtacgaaaa 


caacgcaaat 


acggccgggt 


360 


atcttgatgc 


aacggacaac 


gcccgcctgc 


tgaaggaagc 


ccattcacgc 


gaacgcatgg 


420 


aacatggcga 


tggctggacc 


ggcttcgcca 


cgttcggctg 


ggggttcggc 


aacggcctgc 


480 


gcgcggaaat 


cgagggggat 


tacaactggt 


ccgccctgac 


cggctacaac 


tcggtttccg 


540 


gttccgccta 


tggcaacaat 


catcagagcg 


gcaagtccag 


cggcagcgac 


cggtcctatg 


600 


gcggattcgt 


caacgtcctg 


tatgacatcg 


acctcaagcg 


cctgtttaac 


attgacgtgc 


660 


ccgtgacacc 


attcgtcggc 


gttggcgccg 


gttacctgtg 


gcagaacgtg 


gatgccagca 


720 


catccgtgac 


ccgctacctg 


aacgtgcgcc 


agaacggcac 


gaatggcagc 


ttcgcctatc 


780 


agggcatggt 


cggcgcggcc 


tatgacatcc 


ccggtgtgcc 


cggcctgcag 


atgaccaccg 


840 


aataccgcat 


gatcggacag 


gtggaatcct 


tcgccatggg 


caatatcagc 


cagactggcg 


900 


gcggtgaccg 


cacgctgagc 


tacgaccatc 


gcttcaacca 


tcagttcatc 


gtcggcgtcc 


960 


gctacgcctt 


caaccacgcg 


ccaccgccgc 


cgccgcccgc 


gcccgccgtg 


gcgccccctg 


1020 


cccccagcgc 


ggcccgtacc 


tatctcgtat 


tctttgactg 


ggatggcgcg 


gtcctgaccg 


1080 


atcgcgcgcg 


cgggatcgtg 


gcggaagcgg 


cgcaggcttc 


cacgcatgtc 


cagacgaccc 


1140 


gtatcgaagt 


caacggctat 


accgacaaca 


cctcggccca 


ccccsfffacca 

V> f^y f^y 




1200 


agtataacct 


tggcctgtcc 


atgcggcgcg 


cagacagcgt 


gaaggctgaa 


ctgatccgtg 


1260 


acggcgtacc 


cgctggcggc 


atcgacatcc 


actggtatgg 


cgaagcccat 


ccgctggtgg 


1320 


tcacccagcc 


cgatacgcgt 


gagccgcaga 


accgtcgcgt 


cgaaatcatc 


ctgcactgac 


1380 


gacacatact 


gcaataaatt 


gataaatagg 


cttttttaca 


aaggggcgca 


caggatgcgc 


1440 


ccctttccat 


atcgaatcgt 


tccgatgcat 


cacaggccat 


gaatcagccc 


ttccgtttcc 


1500 


ggcactgtcc 


tatgcaaaat 


aaaggggtct 


attatcggac 


ttcaaaaaaa 


accttataaa 


1560 
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atcgggactt tttacggaat acctccaaat gccctgaaag atatgtgtgt ttttcgccac 1620 

acctcgttgg catgcggcat tttgcccatt ctcaagtcgg tccagacagg ctaatcccgc 1680 

atcatagctt gcgggtaatc tcaggctgcc ctgtatcggg gcaaatccat tgcccgacca 1740 

caagataggg ctctgccctg caacaacaga gttaaggact gaaacatgcg tcttcgcgca 1800 

gcgttactgg ctaccagcct gctggcagcg gcaccgttcg ccgccaaagc cacgaccatc 1860 

accggcccgt atgtcgatat cggcggcggc tacaacctga cccagaccca gcacgggcac 1920 

tttgccgaca cggaagacgg cccgggccgc gaaaagctgg gccaccgtca tggctggacc 1980 

ggcttcggcg cattcggctg gggcttcggc aacggtctgc gtgctgaaat cgagggcgac 2040 

tacaactggt ccgaaatcta cagcaagtcc cgtaatgaca agggcagcga ccgctcctat 2100 

ggcggtttcg tcaacgtgct gtatgacatc gacctgaagc gtctgttcaa catcgacgtg 2160 

cccgtcaccc cgttcgtcgg tgtcggcgcc ggctacctgt ggcagaacgc acatgacgtg 2220 

agcgtgggca acagccccgg tcgcagcctg agcggcacca agggcggctt cgcctaccag 2280 

ggcatcgtcg gtgcggccta cgacatcccc ggtgtccctg gcctgcagat gaccaccgaa 2340 
taccgcatga tc 2352 

<210> 2 
<211> 399 
<212> PRT 

<213> Gluconacetobacter entanii (Acetobacter altoacetigenes MH-24) 
<400> 2 

Met Arg Leu Arg Met Val Leu Leu Ala Thr Ala Leu Gly Ala Ala Pro 

5 10 15 

Phe Ala Thr Ala Met Ala Thr Thr He Thr Gly Pro Tyr Val Asp He 

20 25 30 

Gly Gly Gly Tyr Asp Leu Thr Gin Thr Gin His Ala His Gly Phe Asp 

35 40 45 

Lys Asn Gin Tyr Glu Asn Asn Ala Asn Thr Ala Gly Tyr Leu Asp Ala 
50 55 60 
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Thr Asp Asn Ala Arg Leu Leu Lys Glu Ala His Ser Arg Glu Arg Met 

65 70 75 80 

Glu His Gly Asp Gly Trp Thr Gly Phe Ala Thr Phe Gly Trp Gly Phe 

85 90 95 

Gly Asn Gly Leu Arg Ala Glu He Glu Gly Asp Tyr Asn Trp Ser Ala 

100 105 110 

Leu Thr Gly Tyr Asn Ser Val Ser Gly Ser Ala Tyr Gly Asn Asn His 

115 120 125 

Gin Ser Gly Lys Ser Ser Gly Ser Asp Arg Ser Tyr Gly Gly Phe Val 

130 135 140 

Asn Val Leu Tyr Asp He Asp Leu Lys Arg Leu Phe Asn He Asp Val 
145 150 155 160 

Pro Val Thr Pro Phe Val Gly Val Gly Ala Gly Tyr Leu Trp Gin Asn 

165 170 175 

Val Asp Ala Ser Thr Ser Val Thr Arg Tyr Leu Asn Val Arg Gin Asn 

180 185 190 

Gly Thr Asn Gly Ser Phe Ala Tyr Gin Gly Met Val Gly Ala Ala Tyr 

195 200 205 

Asp He Pro Gly Val Pro Gly Leu Gin Met Thr Thr Glu Tyr Arg Met 

210 215 220 

He Gly Gin Val Glu Ser Phe Ala Met Gly Asn He Ser Gin Thr Gly 
225 230 235 240 

Gly Gly Asp Arg Thr Leu Ser Tyr Asp His Arg Phe Asn His Gin Phe 

245 250 255 

He Val Gly Val Arg Tyr Ala Phe Asn His Ala Pro Pro Pro Pro Pro 

260 265 270 

Pro Ala Pro Ala Val Ala Pro Pro Ala Pro Ser Ala Ala Arg Thr Tyr 

275 280 285 

Leu Val Phe Phe Asp Trp Asp Gly Ala Val Leu Thr Asp Arg Ala Arg 

mtE#2 004-3064639 
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290 295 300 

Gly He Val Ala Glu Ala Ala Gin Ala Ser Thr His Val Gin Thr Thr 
305 310 315 320 

Arg He Glu Val Asn Gly Tyr Thr Asp Asn Thr Ser Ala His Pro Gly 

325 330 335 

Pro Arg Gly Glu Lys Tyr Asn Leu Gly Leu Ser Met Arg Arg Ala Asp 

340 345 350 

Ser Val Lys Ala Glu Leu He Arg Asp Gly Val Pro Ala Gly Gly He 

355 360 365 

Asp He His Trp Tyr Gly Glu Ala His Pro Leu Val Val Thr Gin Pro 

370 375 380 

Asp Thr Arg Glu Pro Gin Asn Arg Arg Val Glu He He Leu His 
385 390 395 

<210> 3 
<211> 30 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Description of Artificial Sequence: synthetic 
oligonucleotide 



<400> 3 

gtttcccgga attcccgttt cagctccttc 

<210> 4 
<211> 30 
<212> DNA 



30 
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<213> Artificial sequence 

<220> 

<223> Description of Artificial Sequence: synthetic 
ol igonucleotide 

<400> 4 

atatctttca gggcatttgg aggtattccg 30 
[0 0 7 5] 

[mil 

^Vn>7-b Y>*?9- • ^^^-^ffi^Oit^Bfit (pSIO) <7)^IJP1^ 
[HI 2 ] 
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an 



Sau3AI EcoRV Pstl Sat/3 AI EcoRV Smal \ Sau3A\ 
I I I L II \l 



ompA 



pOMPA! 



1 kb 
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[0 2] 



MetArgLeuArgMetValLeuLeuAlaThr 
Met A 1 aThrThr 1 1 eThrGl yProTyrVa 1 
ThrGlnHisAlaHisGl yPheAspLysAsn 
TyrLeuAspAlaThrAspAsnAlaArgLeu 
GluHisGlyAspGlyTrpThrGlyPheAla 
ArgAlaGluIleGluGlyAspTyrAsnTrp 
GlySerAlaTyrGlyAsnAsnHisGlnSer 
GlyGlyPheValAsnValLeuTyrAspI le 
ProValThrProPheValGlyValGlyAla 
ThrSerValThrArgTyrLeuAsnValArg 
GlnGlyMetValGiyAlaAlaTyrAspIle 
GluTyrArgMet I leGlyGlnValGluSer 
GlyGlyAspArgThrLeuSerTyrAspHis 
ArgTy rA 1 aPheAsnHi sA 1 aProPr oPro 
AlaProSerAlaAlaArgThrTyrLeuVal 
AspArgA 1 aAr gG 1 y 1 1 e Va 1 A 1 aG 1 uA 1 a 
Arg IleGl uVal AsnG 1 yTy rThr As pAsn 
LysTyrAsnLeuGlyLeuSerMetArgArg 
AspGlyValProAlaGlyGlylleAspIle 
Val ThrG 1 nPr oAspTh r Ar gG 1 u Pr oG 1 n 



AlaLeuGlyAlaAlaProPheAlaThrAla 20 

AspIleGlyGlyGlyTyrAspLeuThrGln 40 

GlnTyrGluAsnAsnAlaAsnThrAlaGly 60 

LeuLysGluAlaHisSerArgGluArgMet 80 

ThrPheGlyTrpGlyPheGlyAsnGlyLeu LOO 

SerALaLeuThrGlyTyrAsnSerValSer 120 

GlyLysSerSerGlySerAspArgSerTyr 140 

AspLeuLysArgLeuPheAsnlleAspVal 160 

GlyTyrLeuTrpGlnAsnValAspAlaSer 180 

G 1 nAsnGl yThrAsnG 1 y SerPheA 1 aTy r 200 

ProGlyValProGlyLeuGlnMetThrThr 220 

PheA laMctGl yAsn 1 1 eSe rGl nThrGl y 240 

ArgPheAsnH i sGlnPhe 1 1 eValGl y Val 260 

ProProProAlaProAlaValAiaProPro 280 

PhePheAspTrpAspG I yAl aVal LeuThr 300 

AlaGl nAlaSerThrH i s Vai Gl nThrThr 320 

ThrSerAlaHis Pr oG 1 y Pr oAr gG 1 yG 1 u 340 

A I aAspSerVal Ly sA 1 aG 1 uLeu I 1 eAr g 360 

HisTrpTyrGlyGluAlaHisProLeuVal 380 

AsnArgArgValGlullelleLeuHis 399 
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( b ) 2 ^ $ ti& r < y mmm k&^x i%l< mm^r ^;m. 
mum] & l 
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[398065531] 



ft * 



1998^10^200 

tt^#?± ^ -7 # > 7 n> - y'-^n 



tBiE#-^ miE#2 0 0 4 - 3 0 6 4 6 3 9 
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